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I. Introduction 
In our survey of the literature on the effects of vertical 
prism in contact lenses, we found that the effective power of a prism 
contact lens is a matter of controversy. Soper, Girard, and Sampson1 
and Filderman2 maintain that the prism power of a contact lens on the 
eye is one-fourth the power of the prism in air, due to the tear layers. 
Bailey3 and Mandell4 argue that the tear layer has no effect on prism 
power. That is to say the effective prismatic power should equal the 
prismatic power measured in air. 
Filderman makes his argument with the following demonstration. 
d • a 
d • a 
d ""a 
d • a 
d•a 
d = angle of deviation 
a • apical angle 
n • index of refraction 
{nz - n1) General formula 
nl 
1.49 - 1 
1 
.49 
1.49 - 1.33 
1.33 
.1203 
In the case of air on both sides 
In the case of tears on both sides 
Now since the apical angle is 
constant for a given prism 
d air "" .:.!!,2 ... 4.075 d tear • 1203 
For this demonstration, Filderman deduces that in situ, the 
prism powers of a contact lens is diminished to one-fourth its vertometer 
prism power. Also, {by a calculation not shown) he asserts that if the 
tear layer evaporates on the front of the lens, then the prism power is 
approximately six-tenths the power measured in air. The clinical 
corollary of these two principles is that the prism power is reduced 
to one-fourth the specified power immediately after a blink, (i.e., the 
lens surrounded by tears) and then rises to a maximum of six-tenths of 
the vertometer prism power, as the tears evaporate. Thus, to achieve 
correction of vertical heterophoria, one must prescribe four times the 
prism power in air to achieve the desired effectivity of the lens on 
the eye, (assuming the contact lens to be surrounded in a tear medium). 
Fi l derman designed a small sample experiment to test his 
theories. Two "adapted" contact lens patients participated in the study. 
The prism power contact lenses ~•ere chosen to be the same back vertex 
power and physical fit as the non-prism lenses, so that refractive 
prism would be f actored out. (Refractive prism is calculated by Pren-
tice's rule). The procedure was to first n1easure a distance vertical 
phoria using the Von Graefe technique. The subject's right contact lens 
was then replaced by a prism contact lens, and a vertical Von Graefe 
measurement was retaken. Any discrepancies between the control and 
experimental measurements were indicative of the effective prismatic 
power. Two powers of prism were used, 3.5 and 5.5 prism diopters. 
Two conditions of measurement were ma.de, one in which the tears 
were presumably allowed to evaporate, and another made immediately after 
a blinko This allowed Filderman to test the effectivity of a prism 
contact lens as a dependent variable and the tear layer as an independent 
variable. Filderman predicted the diminution of prismatic power would 
be 75% in the wet condition and 40% in the dry condition, based upon the 
interface media present. 
The results can be summarized as follows. In the "dry" 
condition, the average decrease was 40% of the nominal prism power, 
l~ith a range of from 30 to 50%, The "wet" mode of measurement ranged 
from 671. to 821., with 75% as the average reduction in prismatic power. 
The experimental findings are very much like Filderman's mathematical 
predictions. 
Mandell's argument is founded on a mathematic demonstration 
and is corroborated by experimental evidence. Mandell demonstrated the 
inconsequence of the tear layers on prism contact lenses with the 
following mathematical derivation. 
Prism Pow~r in Contact Lens es :tvlandell 
Deviation of a chief ray passing through tears, a 
prism contact lens, tears, and the eye. 
A Prism Contact Lens with Pl ano Power on the Eye 
~hen a prism contact lens is placed on the eye it forms a lens 
system consisting of a thin meniscus of tears, a prism contact lens, a 
second thin meniscus of tears and the eye. If the posterior surface of 
the lens is equal in curvature to the cornea and the anterior surface 
is oriented at an angle to form a prism, both surfaces of the tear 
meniscus covering the front lens surface are also oriented at an angle 
with respect to the line of sight. A chief ray of light passes into 
the system at such an angle that it emerges along the line of sight. 
Assuming that the tear meniscus is thin, the normals Nt and N2 are 
parallel. Given: 
n1 = Index of refraction of air 
n2 = Index of refraction of tears 
n3 = Index of refraction of lens 
i 1 = Angle of incidence of ray from air to tears 
r1 = Angle of refraction of ray from air to tears 
i2 • Angle of incidence of ray from tears to lens 
r2 = Angle of refraction of ray from tears to lens 
d1 •• Deviation of ray from air to tears 
d2 =Deviation of ray from tears to lens 
d3 = Total deviation of ray from air passing into eye 
9 ..,. A pi cal angle of prism 
The total deviation of the ray is the sum of the deviations caused by 
refraction at the surfaces of the tears and contact lens. Hence: 
d3 ... e (nz - 1) + g.(n3 - n2) - (n3 - 1)9 
Since this is also the formula for the prism power in air, the deviating 
effect of a prism is not changed when it is placed on the eye, 
Mandell's experiment included two subjects who each wore nine 
lenses of various refractive and prism power. The subjects placed the 
experimental lenses on their respective right eyes and adjusted the 
Risley prism to balance the prismatic effect of the experimental contact 
lens. The experimenter recorded the results. The settings were made 
five times for each trial using the Maddox rod t echnique. The results 
are shown in the table below. 
TABLE 1 
Vertical Phori a I 
Subject 1 Subje ct 2 
Lens Prism 
Lens Power Power in Air Mean 6 f. lean 6 
' 
! 
-2.00 1.75 2.05 Oo083 1.50 o.ooo . 
-2.25 z.oo 1.50 0.227 1 .45 0.112 ' 
Pl ano 1.50 z.oo 0.056 1.50 o.ooo 
'1'0.75 1.25 1.45 0.112 1 .15 0.134 
I 
-2.00 0.75 0.,90 0.134 0.55 0.112 
-3.25 1.75 1. 25 0.056 1.45 0.112 
- 1 .00 0.75 Oo45 0.274 o.so o.ooo 
+4.50 2.50 3.35 0.335 2o75 0.250 
+0 . :37 I 1.62 1.80 0. 114 1.60 0.134 
I E 
I 
--
It may be observed that the induced pri sm power closely 
paralleled the nominal power. It was suggested by Mandell that the 
variance in the data was due to measurement error and lens tilt. From 
the small deviations shown, the data can be presumed repeatable. 
The result s of Filderman and Mandell's experiments both 
support their respective position but contradict one another. Both 
studies are inadequate because of the small number of subjects. We feel 
that a careful experiment on a larger sample of subjects may decisively 
demonstrate the veracity of either Filderman•s or Mandell's conclusions. 
The purpose of our experiment is to further study and quantify the 
prismatic effect of various prism-powered contact lenses on the eye and 
in air. 
II. Ex,Eerimental t-1eth,ods and Discussion 
To understand this experiment a thorough discussion of the 
optics of prism is necessary. The most simple and revealing analysis 
of the optics of prism ballast contact lenses that we found in our 
literature review was in Contact Lens Practice, by Mandell and Thomas. 
The ingenious analytical tool used by Mandell is to divide the contact 
lens into its refractive and prismatic components as if separated by 
a thin layer of air. (Effectively the same as if the surfaces were 
fused). 
Prismatic contact lens considered as two 
parts, a prism and a lens. 
Let us first consider the prismatic component alone and as a flat prism. 
Small angle formula 
The small angle approximation is adequate for ophthalmic purposes. An 
important point to note is that no matter where the ray considered strikes 
the front surface, the prism power is the same. The reason the power is 
constant is that the angle of inclination between the two surfaces is 
constant. However, for ophthalmic prisms, the two surfaces are curved 
and the angle of inclination varies with the length of the prism. The 
greatest power is at the apex and the least at the base. The function 
that describes quantitatively the above generalization is beyond the scope 
of this paper. This phenomena can be an important consideration with 
corrections with steep front curvature when the visual axis is near the 
apex of the lens. 
\Hth the contact lens on the eye the prism is usually oriented 
base down because this is the most stable position. If the subject is 
not looking through the optical center of the lens he will have to com-
pensate for the refractive prism in addition to the intrinsic prism. 
The diagram below will make this clear. 
I 
I_ 
L 
L 
:Prism Power in Cont act Lenses - MANDELL 
Eff ect of ref rac tive power and l ens posi t ion on prism 
power i n a prism contac t l ens . 
We can see from the diagram that with.a minus refractive error ('b' above) 
considered below the optical center, refractive and intrinsic prism add 
to increase base down prism and conversely above the optical center the 
component powers subtract. (Intrinsic prism is prescribed, refractive 
prism is calculated by Prentice• s rule). \·Hth a plus prescription as 
one traverses from the optical center, down, the base down prism dimin· 
ishes and increases in base down as one goes up. Quantitatively, prism 
power can be approximately determined by applying Prentice's rule to the 
refractive component and adding that to the prescribed prism component. 
For example, with a plus 5 diopter prescription with t \.ro prism diopters 
base down, rid i ng 2 mm below the line of sight, the actual prism power 
is 3 prism d i opter base down. 
.2 em x + 5 U 16. BD + 26.~ 
"" 
36 BD 
Another optical factor to review is prism effectivity. The closer the 
prism is to the center of rotation of the eye, the greater the deviation 
the eye is required to make to fixate with the fovea. The formula for 
calculating effectivity is to take the ratio of the object to prism 
and object to center of rotation distance and multiply by the nominal 
value of the prism. As the object goes to infinity the ratio approxi-
mates unity. 
From this discussion it can be seen that certain controls are 
imperative if our experiment is going to be valid. A contact lens is 
near enough to the center of rotation of the eye that the "effectivity" 
factor should be negligible. Most important, the lens should not rotate 
and the subject should be looking through the optical center of the 
contact lens. These factors and their controls will be discussed in 
the following section on methodology. 
To establish the reliability of the Maddox rod and Von Graefe 
methods as measures of vertical phoria and vectographs of vertical fixa-
tion disparity the following experiment was performed. Five subjects 
were chosen from the College of Optometry. Using an AO Rx master phoropter, 
lOA. base in was induced with the bank prism in front of the left eye. 
A 20l20 line was projected on the distance chart (20'). The experimental 
Risley prism adjustments were made in front of the right eye and the 
subject neutralized these, using the Risley prism in front of the left 
eye. Three prismatic powers were tested with each technique of measure-
ment, namely 26., 4/:). and~ base down. The prismatic powers were 
presented in a random order so that practice effects could be minimized. 
The subject was allowed to adjust the Risley prism because this eliminated 
examiner bias. The examiner adjusted the Risley prism in front of the 
right eye and recorded the findings of the compensating prism in front 
of the left eye. The experimental results suggest that the Haddox rod and 
Von Graefe methods of measurement are repeatable to within ~ prism diopter. 
70% of the neutralizing measurements were exactly the induced error 
according to the calibration of the Risley prism. The fixation disparity 
proved to be variable with a mean error of 1.5~. 
\-le chose as subjects for our experiment twenty students from 
Pacific University College of Optometry. To reduce adaptation to contact 
lenses as a confounding variable, the subjects selected were all adapted 
hard lens wearers. 
The experiment was comprised of two conditions of measurement. 
Control measurements were made as a base line, any difference in the 
experimental condition was presumed to be induced by the prism contact 
lenses. The experimental measurements were made by three methods; the 
Maddox rod, Von Graefe, and polaroid fixation disparity. Each method was 
used to measure horizontal and vertical phorias at far (20') and near (40 em). 
All recorded measurement values were the average of two bracketing trials. 
The modes of measurement were varied in sequence to minimize practice 
effects. 
The experimental procedure incorporated controls to decrease 
examiner bias. For example, the experimental measurements were made 
without knowledge of the patient's initial base line measurements and 
the prismatic PO\-ler of the contact lens used in each experimental condi-
tion. To accomplish this, \ve divided the procedure into three sets of 
duties. 
Examiners' Duties: 
A. 1. Examiner explains thesis to subject. 
2. \-Hth habitual contact lenses on subject, control phoria and 
fixation disparity measurements were made, i.e., vertical and 
horizontal Maddox rod, Von Graefe and fixation disparity at 
far (20') and near (40 em). 
3. One contact lens is removed and verified. 
B. 1. A prism contact lens was selected closest to the verified 
habitual contact lens in base curve. 
2. The prism lens -vras inserted on the subject's eye and checked 
for rotation by gross visual inspection. 
3. An over-refraction was performed over the experimental lens 
and lenses for BVA were selected in the phoropter. 
4. A pin hole was put in place to minimize refractive prismatic 
displacement. 
C. 1. Examiner performs the experimental measurements, i.e., vertical 
and horizontal Maddox rod, Von Graefe and fixation disparity at 
far (20') and near (40 em). 
2. Verifies experimental lens for prismatic power in air. 
One set of duties was assigned to each member of the thesis group for 
the duration of the experiment. 
I II. Results 
Fixation Disparity (Far) u PJF 
Von Graefe (Far) = VGF 
Haddox Rod (Far) = MRF 
Fixation Disparity (Near) n FON 
Von Graefe (Near) = VGN 
Maddox Rod (Near) ""MRN 
Q Pri sm Diopters 
Initial (1) EXperiment ill (E) • (U ! (E) 
FDF -& -& .e- 9-
VGF e- -o- ET .a-
I 
MRF .e- -0 G- -& 
FDN .e e- .(:} -a-
VGN .a- .G .Q- &-
I 
MRN .(}- ,(;} (} e 
-
Table 1 
1 Prism Diopters 
(I) (E) en (E) I 
' 
R>F e- ..@' e- ·6--
I VGF G- \ BU % BU 2 BU 
MRF % BU 1 BU -9 2. BU 
FDN f)- &' ...a- ~ 
VGN -9- 1 BU ' ~ BU z~ BU 
MRN ·9- % Btl ~ BU 1% BU 
Table 2 
1~ Prism Diopters 
(l) (E) (I) (E) (I) (E) 
FDF e- lBD .(} 1~ BD e e-
VGF {7- 1~ BD ..(! 2BD e- 2 BD 
MRF 6" 2BD .(r nBD ~ BD 2 BD 
I 
FDN -e- lBD -e- {T -&- e-
! VGN --9- 2~ BD {} 2 BD 1 BD l~ BD 
I i MRN -0-- 2 BD ~ BU 1~ BD 1 BD 2 BD 
Table 3 
2 Prism Diopters 
I (I) (E) (I) (E) 
FDF 1 BU 2 BU ~ 2~ BD 
VGF .e- H BU .a- 2 BD 
MRF ·'6- 1~ BU ..(! 1~ BD 
I 
I 
I FDN -G- .g.- -{}-- .a-
VGN I li BU 2~ BU -G- 2 BD I 
MRN I 1 BU 2 BU .(}- 3 BD 
I i 
Table 4 
I 
2~ Prism Diopters 
(I) (E) (I) (E) (I) (E) 
FDF 
I 
-e-- 2 BU -0----- {} ..(}-- 2 BU 
VGF 
-G--- 3 BU ~ BD ~ BU -(}-- 3 BU 
MRF ~ BU 2~ BU ~ BD e-
-a- 3 BU 
I FDN {}--- 1~ BU -&-- .()---- {}-- 3 BU 
I VGN e- 2~ BU ~ 1 BU {} 3 BU 
MRN ~ BU 2~ BU -e-- 1 BU 
--G- 3 BU 
Table 5 
3 Prism Diopters 
(I) (E) (I) (E) 
FDF {T 1!z BU ·tr 3 BD 
VGF .(;)- 2~ BU !z BU 3 BD 
MRF -(}- 2 BU !z BU 3 BD 
FDN e- -a- ..e- 3 BD 
VGN ,Q- 2}z BU }z BU 3% BJJ 
MRN .,a. 2!z BU }z BU 2~ BD 
Table 6 
3~ Prism Diopters 
~ 
(I) (E) (I) (E) 
~ 
I 
IDF {} 2~ BD {}- it 
V.GF >(t 3 liD -{} 3 BU 
I 
MRF ·kr 2J:z BD -a- 3 BU 
FUN -9 2 BD -e- -{;)--
VGN .(1 2!.z BD e- 3~ BU 
HRN . .(}- 2J:z BD {}- 3 BU 
- Table 7 
~ - 4 Prism Diopters 
~ ~ 
(I) (E) (l) (E) 
FDF -&-- 1 BU -{}- 1 BD 
VGF J;zBD 2J:z BU 1 BD 2 BD 
HRF -tr 3 BU 
-&- 3 BD 
FDN {)- -{Y 
..e- 2 BD 
VGN -{)- 1!.z BU 1 BD 3 BD 
MRN ..(1- 2 BU -&-' 3 BD 
~ 
Table 8 
Prismatic 
Displacement 
Experimental 
Lens 
(:Prism 
Diopters) . 
1 
Figure 
Test Von Graefe (Far) 
Prismatic Displacement 
Induced · 
(Prism Diopters) 
(y =.91x -.13) 
r = .66 
4 
Prismatic 
Displacement 
Experimental 
Lens 
{Prism 
Diopters) 
Figure 2 
Test Von Graefe (Near) 
... 
Prismatic Displacement 
Induced · 
( .Prism Diopters) 
(y =.62x +.33) 
r = .68 
I-
4 
Prismatic 
Displacement 
Experimental , 
Lens 
(Prism 
Diopters) 
1 
1 
Figure 3 
Test Naddox Rod {far) 
Prismatic Displacement 
Induced · 
(Prism Diopters) 
= .61x +.52) 
r =.80 
4 
Prismatic 
Displacement 
Experimental 1 
Lens 
(Prism 
Diopters) 
Figure 4 
Prismatic Displacement 
Induced · 
(Prism Diopters) 
= .71x +.26) 
r = .79 
Prismatic 
Displacement 
Experimental · 
Lens 
(Prism 
Diopters) , 
2 
r 
Figure 5 
Test Fixation Disparity (Far) 
Prismatic Displacement 
Induced 
(Prism Diopters) 
= .43x +.05) 
r = .48 
4 
Prismatic 
Displacement 
Experimental 
Lens 
(Prism 
Diopters) 
1 
Figure 6 
Test Fixatjon Qjsparjty (Near) 
·~ 
Prismatic Displacement 
Induced 
( :F·rism Dio:pters) 
= .4x -.21) 
r = .44 
Figure 7 
Test Composite of all t ests 
4 
3i •t-lf 
Prisma tic 
Displacement 
Experimental ,ll. tb- (;r ... D. 
Lens 
(Prism 
.61x =· 14) Diopters) = 
r :;;;: .58 
2 ·j;A. ·~ ,,. 4~ 
'r 
1 .... 
1 .. ~ 4 
'f.. 
Prismatic Displacement 
Induced · 
(Erism Diopters) 
Tables 1-8 show the various responses (associated and 
disassociated phorlas) for each prismatic contact lens usedo 
Figures 1-7 show the linear regression equations and graphs 
for the various methods of measurements and at both testing 
distances. 
IV. Summarx 
Examination of our results reveals that in our experiment the 
Maddox rod technique was more reliable than the Von Graefe method. 
(I.e., correlation coefficients of .8 and .67 respectively.) This 
difference, however, is not corroborated by the literature. Scobee 
7 
and Greene (1947) reported the separate correlation coefficients for the 
Maddox rod and Von Graefe were .82 and .81, in that ordero Soderberg 
(1968)8 found the correlation between the Von Graefe and Maddox rod 
measurements was .93 at 20'' and o91 for 40 em. In the light of previous 
work, the difference found in our experiment between the repeatability of 
the Von Graefe and Maddox rod seems to be an experimental artefact. 
The linear regression line of the Von Graefe findings at far 
is the closest fit to the 1 to 1 line of the experimental prismatic power. 
In this case, the induced prismatic powers were 90% of the experimental 
values. The Maddox rod at near was the next closest approximation of the 
induced prismatic power to the experimental power, being 707-o The Maddox 
rod at 20' and the Von Graefe at near both measured values that averaged 
60% of the nominal power of the experimental lens. The average induced 
prismatic powers for both methods of measurement at far and near were 707. 
the experimental powers. 
Two considerations could in part explain this reduction in 
prismatic power. Given that the controls for lens rotation and centering 
were by visual inspection, it is possible that as much as 10° rotation 
and 2 mm of downward displacement went unnoticed. The experimental lenses 
averaged about 2~, and minus one dioptric powero Assuming the lens was 
displaced 2 mm below the visual axis, the decrease in reduced prismatic 
power would be 107.. In the case of lens rotation, the reduction in 
induced prismatic power would vary as the cosine of the angle of dis-
placement from the vertical orientation. Quantitatively a 10° rotation 
would diminish prismatic power by only lo5%o Indeed, a 30° rotation 
would be required to reduce induced prism by 13.31.. These considerations 
are inadequate to fully explain our experimental results. However, they 
could account for about one half of the reduction of induced prismatic 
powers demonstrated by our experimento 
The fixation disparity findings require a separate discussion. 
The associated phoria measurements at 20' and 40 em showed slopes of .4 
and .43 respectively and low correlation coefficients, .44 at far and 
.48 at near. Ogle and Prangen (1953) 9 have reported that a partial 
adaptation is measured in from 30 to 50% of the population. That is, if 
prism is placed before the eye, and from 3 to 10 minutes have elapsed, the 
disparity curve will measure less prism than presented to the eyeo This 
adaptation phenomena under vertical associated phoria measurement condi-
tions would explain why the induced prismatic displacement measured by 
fixation disparity is considerably less than that measured by dissociated 
method so 
Thus, from the results of this study, several comments may be 
made relative to prismatic effects with contact lens wearo Firstly, it 
appears that there is some reduction of prism effectivity when a contact 
lens is on the eye (as compared to air)o This was demonstrated by all 
the testing methods used in this study. Secondly, the amount of reduction 
of prism effectivity seems to be related to the method of measurement. 
From a clinical standpoint, these findings suggest that neutralizing a 
vertical heterophoria with prism ballast contact lenses may be somewhat 
difficult and imprecise. 
Appendix A 
Individual Data Forms 
Initia1 Testing Form 
I 
Examiner(s) ~ . B #£. A. S 
Subject ~ . (, . 
Contact lens Removed ____ o.o. vf o.s. (check one) 
Power and Prism of Habitual Contact lens -:3.2-5 D. o P. D. 
Base Curve of Habitual Contact lens ·1 ,s? nm. 
Refraction with One Contact Lens Removed __ ,...p:;.:;laun;;~,-~W;' :.:::;ao'"· -~O.D. - ~ .2..-~- .ZS'-J..qo o.s. 
Power and Prism of Experimental Contact Lens - "). .oo D. 
Base Curve of Experimental Contact lens ·7 . 6<6 mm. 
' 
0 P.O. 
Over-refraction with One Habitual and One Experimenta1 Contact lens 
p~o 0. D. - l. ').5 e-pb., O.S. 
T~stino Ord~r frirc1~ nnp) (is:.. 1 ? ':I .1 r:;" R ? ':I 1 1\ 4" r 3 1 .? -" -~ .1 
-Test Horizontal Verticar 
1. Fixation Disparity ¢ (Far) 
--e-
2. Von Graefe ~ (Far) 
-e-
' 
3. Maddox Rod I 'i.. O (Far) 
-e-
' 
--· .. ~ ·---- --- --
4. Fixation Disparity ) . 
(Near) ~ ·-& 
I I 
I 
I 
~ 
s. Von Graefe 
t-tJ.o ~ (Near) 
I 
- - - - --
6. Maddox Rod 
(Near) 3 /<.o ...@.. 
. 
_ ... _. __ --···· 
-
- ---
- Test Horizontal Vertical 
I 
l. Fixation Disparity (Far) 
<\J -e-
I 
- ·---- -- ···-·- - ---
2. Von Graefe 
{Far} I ~o -e-
. 
3. Maddox Rod ~ -e-(Far) 
-
~ • 
- 4. Fixation Disparity . (Near) <P . .-e- . . 
I 
s. Von Graefe 
'-/f.-a (Near) 4 
' 
6. Maddox Rod Lf~ -s-
. , 
I 
-~ 
Examiner{s) \5 SL £ a\ ..S 
Subject j . H 
Contact Lens Rem~ved _o.o._;}_o.s . . (ch~ck one) 
Power and Prism of Habitual Contact Lens -3. 7 5 D. 0 P.o. 
Base Curve of Habitual Contact Lens ] I <2:Y rrm. 
' 
Refraction with One Contact Lens Removed _ _,..p~·lo..t~.:..;M~· ""'--_;o.o. -- 3 . 50-,75 }(../700.5. 
Power and Prism of Experimental Contact Lens -2 .bu D. 0 P .D • . 
Base Curve of Experimental Contact Lens 1 . s-g mm. 
1. Fixation Disparity 
(Far) 
2. Von Graefe (Far) 
3. Maddox Rod 
(Far) 
Contact Lens 
Horizontal Vertical\ 
-- ------·· ---------+--:-------------·t---------··-·-~- ... .. .. .. 
4. Fixation Disparity 
(Near) 
5. Von Graefe 
(Near) 
J 
-. . --·-·-··"-·------+------.......... ----+------"'!'-------. 
6. Maddox Rod 
(Near} 
. 
1. 
---.. ~~- - ··---· - -. 
- 2. 
~ 
3. 
-
Experimental Testing Form 
Eye with Experimentalj. Contact lens __ o.o. / O.S. 
Verified Power and Prism of Experimental Contact Lens -l.oo D. 0 P.O. 
Base Curve of Experim~ntal Contact lens -, . S'L{ mm. 
Examiner( s} · 3". (d; 
Subject J . .t+ 
Testing Order (circle one) D. 1,3,2,4,6,5 (]) 2,1,3,5,6,4 F. 3,2,1,6,4,5 
Test ~- Horizontal Vertical 
Fixation Disparity t (Far} -e 
- ---- -- ---~- - -- - -
I 
Von Graefe ~ (Far) 
-e-
Maddox Rod 1~0 
-e--(Far) 
-----·--··----
4. Fixation Disparity ~ (Near) -e.-
. 
5. Von Graefe 
Lf~O (Near) -G-
' 
6. Maddox Rod 
; .'·1 ~ ' 
--
_\. ; , 
- -
Examiner( s ) ...-.~'1~3.,..::.B~.io-LA.~·:..;S;..__ 
Subject R.T. 
Contact Lens Removed / 0. D. 0 .s .. (check one) 
--
- ·-o 
·, 
Power and Prism of Habitual Contact Lens - 3.J.§'" D. 0 P. D. 
Base Curve of Habitual Contact Lens '1.751. rrrn. 
Refraction with One Contact Lens Removed - 3.00-~]S')(<os-o.D. _ :fila&:o o.s. 
Power and Prism of Experimental Contact Lens -.sn D. P.O. 
Base Curve of Experimental Contact Lens J . t 0 mm. 
' Over-refr~ct~with One Habityal and One Experimental Contact lens 
- ~ . 7 ~.c.~ O.D. pl.CVV'-D o.s. 
1. Fixation Disparity 
(Far) 
2. Von Graefe 
(Far) 
3. Maddox Rod 
(Far) 
··· · · ·--~ ·---
4. Fixation Disparity 
(Near) 
s. Von Graefe 
(Near) 
'~ 0 
j 
~-x.o 
y7_ D 5Do1) 
----·-- ...... . . -
.e;;...... 
I 
.... ... . . __ !
-e-
- ---·--·-------!.----1-------------r-----t--------------.; 
6. Maddox Rod 
(Near) 
Experimental Testing Form 
Eye with Experimental Contact Lens _Lo.o . __ o.s. 
Verified Power and Prism of Experimental Contact Lens - .~ 0. P.O. 
Base Curve of Experimental Contact Lens ·7. ~{) mm. 
Exami ner(s) :S. G ~ 
Subject R .T _ 
Testing Order (circle one) 0. 1,3,2,4,6,5 E. 2,1,3,5,6,4 ® 3,2,1,6,4,5 
T t es or1zon a H ' t 1 v t' 1 er 1 ca 
1. Fixation Disparity ~ {Far) ·~ 
-
··-~· .. ···- · - ·-~ - -·~· .. -- ···--····- ·-· - ~ -·-· 
- 2. Von Graefe ~ ~ ~'), ~~(A..O{~ (Far) 
. 
- 3. t4addox Rod ;).)(() t~B~o"D (Far) 
' 
--- ---··--.. ·--
' 4. Fixation Disparity cp (Near) . 
-a-
5. Von Graefe Sf... C) IPBv..CD (Near) 
• 
\ / 
·--·--
'12.- 1l 6. MiH!dox Rod T3V'-00 coKO 
•. 
-
In1t1a1 Testing Form 
t 
Exam1 ne r( s) 0 ,~ ~ ~ . s 
Subject E . C. 
Contact Lens Removed /o.n. ____ o.s. (check one) 
-
Power and Prism of Habitual Contact Lens -\ ,;>.5 D. Q P.O. 
Base Curve of Habi tua1 Contact Lens -r. 5""4 nm. 
Refraction with One Contact Lens Removed - \, o o - . s- u )(...I o 0. D. ---~p~L~ClM--~ .. o~___;o.s. 
Power and Prism of Experimental Contact Lens -I .o o D. P .D. 
Base Curve of Experimental Contact Lens -,. 5<6 mm. 
' 
Over-refraction with One Habitual and One Experimental Contact Lens 
- . .:l-5-x I ~b O.D. rplcvv-._o O.S. 
TPstina OrriPr (~irr1P nnp) <fD 1? ~ a1 'l,; R ? ~ 1 1:\4" r 3 1.2.1i.!i 4 
~ 7 7 
Test Horizontal Vertical ' 
1. Fixation Disparity 
(Far) 
2. Von Graefe 
(Far) 
3. Maddox Rod 
(Far) 
- ·---- ------------f.----------~--~1--------~~--' --- .. 
4. Fixation Disparity 
(Near) 
_____________________ , _____________ ..----~----+-------------------- -
5. Von Graefe 
(Near) 
----~----- ----- - ---- -----l-----------.----t-------------. 
6. Maddox Rod 
(Near) 
~ Experimental Testing Form 
·Eye with Experimental Contact Lens ~O.D. ____ o.s. 
Verified Power and Pri .sm of Experimental Contact Lens - l . o o D. 1 P. D. 
Base Curve of Experimenta 1 Contact Lens ·7 . ~ fo mm. 
Examiner(s) J.G . 
-____;~~'-"--
Subject E . C.:.._ 
Testing Order (circle o~e) @ 1,3,2,4,6,5 E. 2,1,3,5,6,4 F. 3,2,1,6,4,5 
- Test Horizontal Verti ~~1 
- 1· Fixation Disparity (Far) ~ -e-
' 
--.. ---.. -~ -- · ·-··--~-
- 2. Von Graefe 
:;l.b ~ tiO \) (Far) ;;;_ "'/... 0 -
. 
' 
- 3. Maddox Rod ~ 1sBL.LOD (Far) ?-KO 
-
- . 4. Fixation Disparity q:, (Near) . -G-
I 
5. Von Graefe sxo d-. YJ- e B \ko b (Near) 
. 
-
. 
6. Milddox Rod s-to \ \IJ-- b. t>u_o D 
' , . 
.-i, ! - l -
1111 .• I ft!ID - ,.,__,.,. ;_..__ 
\ 
Examiner(s) <6 .~ . i A.~ 
Subject S . \<. . 
Contact Lens Removed O.D. ~o.s . (check one) 
--
I I 
I 
Power and Prism of Habitual Contact Lens -3. ~"'D D. 0 P~O. 
Base Curve of Habitual Contact Lens 't .Dk.-> nm. 
Refract 'I on with One Contact Lens Removed :ylu_>vu::.> 
Power and Prism of Experimental Contact Lens -t. :l.S' D. l '/2 P .D . 
Base. Curve of Experimental Contact Lens '8' o J. mm. 
,. 
Over. -refraction .with One Habitual a.".1_0ne Experimental Contact Lens 
:p\ a fVY.) o. D. _ - 3 ,7 S:-nF O. s . 
T2stino Ord2r (~ir~~ nn~) . A 1 .2 .3 tL5..fi_ & ? ~ 1 ~ 4 F. r ~ , ? F. ·" . .4 
-
. 
Test Horizontal Vertical 
1. Fixation Disparity ¢ (Far} 
-e-
. 
2. Von Graefe (Far} ~ESO 
-G 
' 
I . 
3. Maddox Rod \'f..-.0 (Far) 
-€7-
-
I 
-~· - ------
-
4. Fixation 01 sparity ~ J . (Near) -e-
I I I 
I 
I 
s. Von Graefe L{ '(O (Near) -B--
I 
-
--- --·- ··- .. ·-
6. Maddox Rod $ ~ (Near) 
, I 
oo~-·--·· · ~··· . 
.. 
-
- 1. 
-
Exeerimenta l Testing Form, 
Eye with Experimental Contact Lens _ _ o.o. _L_o.s. 
Verified Power and Pri sm of Experimental Contact Lens 1 . ~5 D. I'/~ P.O. 
Base Curve of Experimenta l Contact Lens 8 0J. mm. 
Examiner( s) ".S . G 
Subject S.\<. 
Testing Order (circle one) D. 1,3,2 ,4,6,5 <.D 2,1;3 ;5,6,4 F. 3,2,1,6,4 ;5 
T t es :: or zon a H i t 1 v . 1 ert1ca 
Fi xation Disparity ¢ (Far) \~'BOo\) 
. 
- ~ · • · ·n ~ ~·· • •- --- - •• -~ --~ ~ - ' -···----·------ - -
2. Von Graefe \ESo \ '/";). ~ \?) i)O 1) (Far) 
-
-
- 3. Maddox Rod ::l.~DDO\J :JESO (Far) 
-------·----···-· 
--
. 
4. Fixation Disparity 
\()BDou (Near) ~ 
--
5. Von Graefe 
'-/'1..0 ;J. 
1/;). ~ ~DOD (Near) 
-
6. Madddx Rod c\J ~n 6bO\J ' . i . I 
-
1. 
2. 
3, 
I 
Examiner(s) ~-~ ~ A-.<5. 
Subject _ _.....M---.,._G;.,;,·---
Contact Lens Removed _o.n. J o.s. (check one) 
Power and Prism of Habitual Contact Lens -:l.J-S: D. Q P ~ o, 
Base Curve of Habitual Contact Lens I .C\;2. rrm. 
Refraction with One Contact Lens Removed --'P~L00~,~~o"'--_o.o. -~. po-.7-$")(\700,5, 
Power and Prism of Experimental Contact Lens +-.1..."5" D. \1/2. P.O. 
Base Curve of Experimental Contact Lens l .q Q mm, 
,. ' 
Over-refraction with One Habitual and One Experimental Contact Lens ?\ClM.O 0.0. - 'd . ()() O.S. 
T~s ti no Order ( ~i "'~'1 ~ nn~='' .A , ? , .d " h R ?,, l;.dF. rM~1?F\I).d 
. 
Test Horizontal Vertical 
Fixation Disparity 
(Far) c? -e-
' 
Von Graefe . (Far) d--'1-0 
-e-
I 
. 
. I 
Maddox Rod 
c\> (Far) -e-
I 
. 
~-- · ··----- ---,..;..--..c.·-···· -
. 
• 
4. Fixation Disparity ~ .J ' . (Near) I -e-
I 
' 
i 
I - ~ -
i 
I 
! 
5, Von Graefe 8'/-vo (Near) 
-0 
I 
' 
------··------·---
. 
' 
6. Maddox Rod \1 d_') I?:>LA-OD (Near) row . . &. . 
I 
--
-
1. 
Experimental Test~ Forrn 
Eye with Experimental Contact lens _o.o. _o.s. 
Verified Power and Prism of Experimental Contact Lens +.:l5 D. l 1/2- P.O. 
Base Curve of Experimental Contact lens 7.90 mm. 
Examiner( s) ..) . G 
Subject · M . G ,_ 
Testing Order (circle ,one) D. 1,3,2,4,6,5 E. 2,1,3,5,6A ® 3,2,1,6,4,5 
Test H i or zonta , v . 1 ert1 ca 
Fixation Disparity 
cP l if). D. ·B uo 'D (Far) 
- · - - -- ----~~ - ---·-
--· 
2. Von Graefe ~0\3\)0\) (Far) ~ )(0 
3. Maddox Rod I 'k o \ 1/?-- 6 'BDo D (Far) 
~----~--
. 
4. Fixation Disparity 
cP (Near) . -e-
5. Von Graefe 
d- 6 ouo'D (Near) '6'1--.0 
----~---
6. Maddox Rod 
'7'1--0 \ \/~ b \S'D 0 \) ! 1 f ·.'.~ -.~ f .. \ I 
l 
Examiner(s) D .'t> . ~ (\ . S. 
Subject M.S. 
Initial Testing Form 
Contact lens Removed _0. D. ·vf' 0 .s. (check one) 
Power and Prism of Habitual Contact lens - ) . 7 S D. 0 P. D. 
Base Curve of Habitual Contact Lens 7. 50 nm. 
Refraction with One Contact Lens Removed y lOJ\AO O.D. - \. 7 '5"" -_ 2. )-X l()D o.s. 
Power and Prism of Experimental Contact Lens :p:\.AmaD. \ t(J- P. D. 
Base Curve of Experimental Contact lens 7. S:t mm. 
' 
Over-refraction with One Habitual and .One Experimental Contact Lens 
ptll.Mo O.D. -;t. OOop \>_ O.S. 
T s . 
Test Horizontal Vertical 
1. Fixation Disparity 
(Far) 
2. Von Graefe 
(Far) 
3. Maddox Rod 
(Far) 
·-9--
····· -- -· ·--··---------f------------......... -1----------.. ······· -
4. Fixation Disparity 
(Near) 
5. Von Graefe 
(Near) 
J 
- - - -- ·--·-·-·· ·- -----1- ----------t-----------
6. Maddox Rod 
(Near) 9 Eso 
1. 
Experimental Testing Form 
Eye with Experimental Contact Lens __ o.o. /o.s. 
Verified Power and Prism of Experimental Contact Lens ~D. \ f[z_ P.O. 
Base Curve of Experimental Contact Lens /. s~ mm. 
Examiner(s) 3.G _ __ .....=:;-..:....;;:::....;..._ 
Subject ___ \"\........._.::...· S=---
Testing Order (circle one) D. 1,3,2,4,6,5 <!;> 2,1,3,5,6,4 F. 3,2,1,6,4,5 
Test Horizontal Verti (';t 1 
Fixation Disparity 
(Far) <\> -~ 
.. -~·-··--~~ - ·-· · - - ----···- -·--·· ·- · - ~ ___ _ .... 
2. Von Graefe q £S-o ')~Bt:>oD (Far) 
3. t~addox Rod \o E:So ;2/.)5 (Far) t DO D 
4. Fixation Disparity 
(Near} Sf=" 5 o -{;)-
-
5. Von Graefe 
' (Near) 'IE $ro b 11/7._ ODOf) 
-
6. Maddox Rod q ~='So 2 b i3vo"D 
! " . '~ .. \ 
-··. 
. 
-
Initial Testing Form 
! 
Examiner(s) o o [; A. S . 
Subject D , ? . 
Contact Lens Removed d.o. ./o.s. (check one) 
--
Power and Prism of Habitual Contact Lens - S. ;;t5 D •. 0 P. b. 
Base Curve of Habitual Contact Lens I . 7 lj nm. 
Refraction with One Contact Lens Removed .- . :1-S" 9~ 0. D. - 5. z.s--: z.s- ·)(.j0 O.S. 
Power and Prism of Experimental Contact Lens . f-'\..a..N;>D. \'/~P.O. 
Base Curve of Experimental Contact Lens Jr.]j mm. 
Over-refraction with One Habitual and One Experimental Contact Lens 
- .~5 ~ __ o.o. -~.'ill -.z.:5·x qo o.s. 
1. Fixation Disparity 
(Far) 
2. Von Graefe 
(Far) 
3. Maddox Rod 
(Far) 
~xo 
~E50 
---- -- -- --- -----------+----------
4. Fixation Disparity 
(Near) 
5. Von Graefe 
(Near) 
J 
o-
0 
0-
--il---------·--· "·---- »· 
--e 
0-· 
---·- -- --·----- -- ------1-------------\------------; 
6. Maddox Rod 
{N.~!ir) 
- 1. 
Experimental Testing Form. 
Eye wi t h Experimental Contact Lens 0.0. v/O.s. 
-- --
Verified Power and Pri sm of Experimenta l Contact Lens p\..u..v\0 D. \ '/4 P.O. 
Base Curve of Experimenta 1 Contact Lens ] .] i mm . 
Examiner(s) ~ ,c; 
--=----~.....__ _ __ 
Subject U .? 
Testing Order (circle one) D. 1,3 ,2,4,6,5 E. 2,1,3,5,6,4 ® 3,2,1,6,4,5 
Test Horizontal Vertical 
Fixation Disparity cp (Far) 0 
-- ---- ---··· ·-··- -----~· ---·--··-6· --- - --
2. Von Graefe ~ E.SO \ b.t:,\)0\) (Far) 
-
- 3. t~addox Rod y E so 1 ~\)'DOD (Far) 
- - -
. 
4. Fi xation Disparity 
\ ESO (Near) 
-e-
5. Von Graefe 
\ /). t:,l)oD (Near) ~ ESO 
-
- ---- ---· 
6. Maddox Rod ~Eso \ ~'() '\)0\) 
(Neo.r ) 
. 
In1t1a1 Testing Form 
. 
Examiner{s) --~.13 - ~ A.s . 
Subject G _ s . 
Contact Lens Removed / o.o. ____ o.s. (eheck one) 
Power and Prism of Habitual Contact Lens - .7 5 D. o P.O. 
Base Curve of Habitual Contact Lens <3 . l.O rrm. 
Refraction with One Contact Lens Removed - Loa- .15"~\760.0. --'T'~lwii:i;. ~' I\A.;:uw.<..t.)--o.s. 
Power and Prism of Experimental Contact Lens -t- . ;2.5 D. \ '/2. P.O. 
Base. Curve of Experimental Contact Lens ]$ .0 l. mm. 
' 
Over-refraction with One Habitual and One Experimental Contact Lens 
-1.00- . 15~1~0 0.0. =p\..atv\0 O.S. 
1. Fixation Disparity 
(Far) 
--------------------+---~----------------r--------------------
2. Von Graefe 
(Far) 
3. Maddox Rod 
{Far) ;;LESO 
--- ----- ----.... - -------+--------------+-----------·-·-··--- ... 
4. Fixation Disparity 
(Near) 
5. Von Graefe 
(Near) 
6. Maddox Rod 
(Near) 
-e--
- 1. 
-
·--
2. 
-
3. 
" Experimental Testing Fonn . 
Eye with Experimental C~ntact Lens ./ O.D. __ o.s. 
Verified Power and Prism of Experimental Contact Lens -t- .?-.:l . D. ~.D. 
Base Curve of Experimenta 1 Contact Lens $.b). T11Tl. 
Examiner(s) 3. G. 
---=--~---
Subject ------==G~- S:;...-~· 
Testing Order (circle one) ® 1,3,2,4,6,5 E. 2,1,3,5,6,4 F. 3,2,1,6,4,5 
.! 
Test ;;_"; Horizontal Verti l"'al ·r 
Fixation Disparity 
cP (Far) -e--
~ .. - ·~-·- .. ~~· · ·- -·-~~-----... --
Von Graefe d- '~0 \ '(J- ;c.'5U..OD (Far) 
t~addox Rod J. Esc J- ~~ LL01) {Far) 
- - - ·-··---··-
4. Fixation Disparity ~ -e-{Near} 
- 5. Von Graefe \ \j?- b 'B U-.-0 0 (Near) \'{0 
-___ .. __ _ 
6. Maddox Rod ').. )( 0 \ '/~ b t?>l.A.-{)D l 1) ' ., 
' 
' -
. 
Initial Testing Form 
I 
Examiner(s) c ~ - 1 (:\ .5 . 
Subject \).A. 
Contact Lens Removed ~0. D. _0 .S. (check one) 
Power and Prism of Habitual Contact Lens -l .(::)l) D. Q P. D. 
Base Curve of Habitual Contact Lens -,.go mm. 
Refraction with One Contact Lens Removed - L SD ,ap\"- o.o. -~-v~\.:;;;Q..:;;...;'V-~~Q.._ __ o.s. 
Power and Prism of Experimental Contact Lens + \ :J-s D. 
Base. Curve of Experimental Contact Lens 1 . 7 ~ mm. 
1. Fixation Disparity 
(Far) 
2. Von Graefe 
(Far) 
3. Maddox Rod 
{Far) 
Horizontal 
: 
J. P.O. 
Contact Lens 
Vertical 
·-e-
____ .. _____ --~---------1---------- -·--·1------------·- · "''" -
4. Fixation Disparity 
- (Near) 
5. Von Graefe 
(Near) 
J 
4Y-.-{J 
-~- - --- --- ------1------...:..._-----+-----------
6. Maddox Rod 
(Near) 
1. 
Experimental Testing Fonn 
Eye with Experimental Contact Lens /o.o. __ o.s. 
Verified Power and Prism of Experimental Contact Lens +I .2-s- D. ').. P.O. 
Base Curve of Experimental Contact Lens 1.1~ mm. 
Examiner(s) ..)_. G=· --· 
Subject u . A. 
Testing Order (circle 'one) D. 1,3,2,4,6,5 ((;> 2,1,3,5,6,4 F. 3,2,1,6,4,5 
Test Horizontal Vertical 
Fixation Disparity 
(Far) Jxo 'dD'&0LOO 
,. -- -·····-·' .. --·· ·· ---- · ... .... ···-· .. _ ---~ ·-··· - ·----~-"-
2. Von Graefe 
I i/J.- b BliLO D (Far) ~xo 
. 
3. Maddox Rod ~ \ 1/)- ~ 8\A...O 0 (Far) 
-
--·----·--·--·~ 
- 4. Fixation Disparity 
(Near) 2ESO 
-e-
5. Von Graefe Y'I-D 'J '1·);. 6 ~ u_ 0 () (Near) 
-
·-
6. Maddox Rod ~"M) ';). D ~ kO l) 
. l 
1. 
2. 
3. 
Initial Testing Form 
I 
Examiner(s) n.\S. ~. ~-S 
Subject E. tt. 
Contact Lens Removed ____ o.n. ~o.s. (check one) 
Power and Prism of Habitual Contact Lens - ;;;l,S() D. 0 P.D. 
Base Curve of Habitual Contact Lens 7. 8' g nm. 
Refract1 on with One Contact Lens Removed V ~ o O.D. -:2 .:1S-.$'0 )1..l 0 0.S. 
Power and Prism of Experimental Contact Lens -+;2.. \ J_ D. ;t. P .0. 
Base Curve of Experimental Contact Lens 1. qo mm. 
I 
Over-.refraction with One Habitual and One Experimental Contact Lens 
:p\4.M.o O.D. -Y . .2.S-.z .:;-;.. '1 5 O.S. 
TAstino OrdPr (~irr1P nnp) cJi.":) , ? ~ 11 c; f\ R ,~,1\41\ r 3 1 .~.f\.1\ 4 
...., 
Test Horizontal Vertical' 
Fixation Disparity ~ (Far) -e-
. 
' 
Von Graefe 
(Far) . \ESO 
-E9-
I 
Maddox Rod 
;!. ")( () {Far) 
-e-
I 
·--·.---·--·- -- -
___ ... _,_ ... _ .. __ ... . ,, 
4. Fixation Disparity J . . (Near) ~ ' -e-
I I 
·- -j 
5. Von Graefe (Near) 
-o 0 
I ; 
-
--- ·---~------
6. Maddox Rod 
(Near) 
-G-- -<d-
; 
I 
I 
I 
Experimental Testing Form. 
Eye with Experimental Contact Lens __ o.o. _Lo.s. 
Verified Power and Prism of Experimental Contact Lens ...\ ~ - \ 2 D. 2 P.O. 
Base Curve of Experimenta 1 Contact Lens -1 .9D mm. 
Examiner(s) 3 -G 
Subject E. \-\ 
Testing Order (circle one) @ 1,3,2,4,6,5 E. 2,1,3,5,6,4 F. 3,2,1,6,4,5 
Test Horizontal Vertical 
. 
1. Fixation Disparity ~ J" ~ 'B""DO'D (Far) i'J-
~- - - ···-·----- - ···---~--·-- · 
2. Von Graefe 
J-'1-0 ;}../:::, 't'DDD (Far} 
----.. 
3. t4addox Rod ;;>. !::::" so , 'I~ ~~ 'Bv o u (Far) 
- - - -- -~-
4. Fixation Disparity 
c\> (Near) ~ 
-
5. Von Graefe 
:J.. ~ 'B uo D (Near) ?.-ESo 
-·--·-----~----······- ·- ---
6. ~~ iHi d rn< Pod ;:t xo '3 ~~DcYD 
-
1. 
2. 
3. 
Initial Testing Form 
Exaniiner(s) o .~ -~A. S 
. I Subject 1.... N 
Contact lens Removed ~O.D. ____ o.s. (check one) 
Power and Prism of Habitual Contact Lens -- ~.a.S'o . Q P.o. 
Base Curve of Habitual Contact Lens 1 . t..o 5 nrn. 
Refraction with One Contact lens Removed -:2.;2$ -, 1:5"""-1~0 0.0. 0~'\(\.~ o.s. - ~i:o:...:::;.:=:;..::..:.:=:, __ _ 
Power and Prism of Experimental Contact Lens ~~.00 0. ~'{l.P.D. 
Base Curve of Experimental Contact Lens 7. (o l mm. 
' 
Over-refraction with One Habitual and One Experimental Contact Lens 
- .J-£p~ o.o. p\&.vw o.s. 
Testing Order (circle one) A. 1,2,3,4,5,6 ® 2 , 3 '1 '5 ,d F\ r ~, _?_F\ ".d 
Test Horizontal Vertical' 
Fixation Disparity 
(Far) l'/... 0 
·-&-
' 
Von Graefe 
(Far) '3'/-..0 
--& 
. 
Maddox Rod 
\I ;;)..6 6 \)._ 0 TJ (Far) \ "'0 
I 
. 
·-···--- -- -- --- -~·-· .. •· .. ' 
-
4. Fixation Disparity ) . 
' (Near) ~ . -& I I I 
I 
s. Von Graefe 
(Near) Ct;'KO -e-
--- --- ··-·-------
6. Maddox Rod 
1/;,1. ~ ·13 LLo 1) (Near) Co'l..o I 
-
-
--
Experimental Testing Form 
Eye with Experimental Contact Lens vi 0.0. __ o.s. 
Verifi ed Power and Prism of Experimental Contact Lens - ). .OO D. &.. '6- P.O. 
Base Curve of Experimenta 1 Contact Lens 7. (o7 mm. 
Examiner( s) -~ (, 
·-----
Subject __ ....:;L..;,_.__,N....;;.·_ 
Testing Order (circle one) D. 1,3,2,4,6,5 ([) 2,1,3,5,6,4 F. 3,2,1,6,4,5 
Test 
- 1. Fixation Disparity 
(Far) 
,• 
Horizontal Verti ~a1 
-- ........ .... . ... ----· --·---·--+-------------+----------- -
2. Von Graefe 
(Far) 
3. Maddox Rod 
{Far) 
--·---- -----------·---------1---------------+-------------
4. Fixation Disparity 
(Near) 
5. Von Graefe 
(Near) 7XO 
Examiner(s) 6 D. z A. S 
Subject ~.l? 
Initial Testing Form 
Contact lens Removed /o.n. _o.s. (check one) 
Power and Prism of Habitual Contact lens -3.75 D. 0 P.O. 
Base Curve of Habi tua1 Contact lens 1, '-\ ~ nrn. 
Refraction with One Contact lens Removed -3,.50-\ .0D'Ji...\KOO.O. fAo ... ~'--0 - . 2.S' xctoO.S. 
Power and Prism of Experimental Contact lens - .s-o D. -:).. 1/:LP.O. 
Base Curve of Experimental Contact lens 7. so mm. 
' 
Over-refraction with One Habitual and One Experimental Contact Lens 
-- 3 . 00-{.00!i.l~OO.D. F~M - . 2.5 )(.'JQO.S. 
1. Fixation Disparity 
(Far) 
2. Von Graefe 
(Far) 
3. Maddox Rod 
(Far) 
~ ESO 
\E50 
Vertical' 
0 
---····-·------.. - - -------t---------------1---- -------.... ......... . 
4, Fixation Disparity 
(Near) 
5. Von Graefe 
(Near) 3~0 
0 
0 
-----------t-------------~+------------
6. Maddox Rod 
(Near) 
0 
--
-
1. 
Experimental Testing Form 
Eye with Experimenta 1 r_ Contact Lens /o. D. __ O.S. 
Verified Power and Prism of Experimental Contact Lens --,50 D. ?.. "h. P.O. 
Base Curve of ExperimE;ntal Contact Lens ·7. 5"0 mm. 
Examiner( s) :I G . 
Subject 7.?. 
Testing Order (circle one)@ 1,3,2,4,6,5 E. 2,1,3,5,6,4 F. 3,2,1,6,4,5 
Test - Horizontal Vertici\1 
Fixation Disparity 
(Far) cp 0 
-
- - · - · ~--.· --~-~-...... , .. . -·~··- -...-··-'"··--
. 
2. Von Graefe ~ ESO 'I;).. D. ~ \A. 0 D (Far) 
3. t~addox Rod 3ESO 0 (Far) 
--··---w-•~-- ' 
-
4. Fixation Disparity 
ct (Near) e 
- 5. Von Graefe \ b.t-J UO\) (Near) \E50 
-
-·· 
-
6. Ma ddox Pod \6. 6\AOU 
. 
1. 
2. 
3. 
Initial Testing Form 
\ 
Examiner(s) 6 ~ 1 1\- . S 
Subject ..) . ~ 
Contact Lens Removed ____ O.D. vi' o.s. (check one) 
Power and Prism of Habitual Contact Lens - i../. ?..~ D. 0 P.O. 
Base Curve of Habitual Contact Lens 7. f.o 3 nm. 
Refraction with One Contact Lens Removed --1¥""-\..a~· ~G:;u.:..:IV\..~Q"---0 .• 0. - Y ,OO- ,7;£"" )(880.S. 
Power and Prism of Experimental Contact Lens - :i .OO D. ~ l/'1- P.D. 
Base. Curve of Experimental Contact Lens ·--c. lPO mm. 
I 
Over-refraction with One Habitual and One Experimental Contact Lens 
-p\.a.. \'\..0 0.0. --.;;2 .?-$""- .2~ )(.90 0.5. 
Testing Order (cjrcle one) A. 1~41\.~ R ? ~ , ; _4 .I\ cr"\ 3 .1 .2. 1\ ~ 4 
-Test Horizontal Vertical 
Fixation Disparity 
(Far) ~ --t7 
I 
I 
Von Graefe ;;2 E SO (Far) ·--8-
Maddox Rod 
JESO (Far) 
-e-
-~-- · .. ----·- -.. -----·--
,...,, ., _...,, •... ,_ ... 
4. Fixation Disparity 4> 
j 
• . 
(Near) . 
-e-
I I I I I 
I 
5, Von Graefe 
(Near) 4 XO -e-
I 
. 
I 
6. Maddox Rod 
(Near) i.fi..U -e-
I 
~-
1. 
---
- 2. 
- 3. 
-
Experimental Testing Form 
I 
Eye with Experimental Contact Lens __ O.D. / o.s. 
Verified Power and Pri;sm of Ex peri menta 1 Contact Lens ·- ;1. .oo D. ~ \/ ). P. D. 
Base Curve of Experimental Contact Lens 1.00 mm. 
Exami ner(s) :LG 
Subject } ,1) _ 
Testing Order (circle One) 0. 1,3,2,4,6,5 E. 2,1,3,5,6,4 ® 3,2,1,6,4,5 
Test Horizontal Verti ca1 
Fixation Oi spari ty 
(Far) \ r:::~o 'lb o LA-6'"D 
. 
·-- ~ ... ... .. ...... --~ --- - ·- · ·· · __________ ... 
Von Graefe 
(Far) 3 E Su 3 l::> 6lAO \) 
. 
r~addox Rod 3E So 3 •':::, 6lA.O U (Far) 
---------~~------ -----~-----
- 4. Fixation Disparity 36 ~ l\..0\) (Near) 
- cP 
-
5. Von Graefe sxo 3 b ~ lA..O t) (Near) 
-
-
6. Maddox Rod b ~LA-o·p s x.o 3 I P c· " \ 
- ;,____ 
1. 
2. 
3. 
- -I 
Examiner(s) 'b :B ~ A. s 
Subject E .w 
Contact Lens Removed ~O.D. ____ o.s. (check one) 
Power and Prism of Habitual Contact Lens -'-1 -Oo D. o P.o. 
Base Curve of Habitual Contact Lens ], {.,Q mn. 
Refraction with One Contact Lens Removed ·- 3.]5-\,oo 'A. noo.o. -"""'!.-1'p~lo;:;::;v;..,;· ~ .... ·-O-. __ o.s. 
Power and Prism of Experimental Contact Lens -+\.5-o D. 3 P.O. 
Base Curve of Experimental Contact Lens ·r. s-<6 mm. 
' I 
Over:refract}! with One Habitua1 and One Experimental Contact Lens 
- s . :qi .<;)-~ 0. D. p\...cvvyo 0. s . 
Testina Order (,.il-.,..1~ nn~) . A 1 . ?~.1.~f!. R ? ~ , ~ .1. (:.. rf\ ~ , ? -"' " .1. 
Test Horizontal Vertical 
Fixation Disparity ~ (Far) --6-
. 
' 
Von Graefe q (Far) 
--e-
I 
' 
Maddox Rod 
(Far) ~ --e-
·- -- ~ - -- ..• ---- --·-~ ............ . -· 
. 
' 
4. Fixation Disparity J 
(Near) 4 -e-. 
I 
I 
I 
! 
s. Von Graefe 
(Near) 3~0 ~ 
6. Maddox Rod 
3~0 (Near) ~ 
' 
. 
I I 
. 
". 
~ 1. 
Experimental Testing Form 
Eye with Experimental Contact Lens ~O.D. ____ o.s. 
Verified Power and Pri sm of Experimenta 1 Contact Lens + l .SO D. 3 P. D. 
Base Curve of Experimental Contact Lens '( .-s</ mm. 
Examiner( s) :\ .. G 
Subject ~. W 
Testing Order (circle ~ne) D. 1,3,2,4,6,5 E. 2,1,3,5,6,4 ® 3,2,1,6,4,5 
Test Horizontal Vertical 
Fixation Disparity 
~ b (Far) . 'I BliLO'D \ ).. 
. 
---·-·· "· · · -~ -- ·-···-···- · -· ···· ···--· -~ - - -··-----.. -----~--·· 
2. Von Graefe ~ {/ 0 'B lA OD (Far) ;).. 2,... 
3. t~addox Rod ~ Jo'BlJCol) (Far) 
--··----·-·--···--
. 
4. Fixation Disparity ~ (Near) ~ 
-
- 5. Von Graefe J 1/{.) 'BLLa D (Near) \i-.0 
6. Maddox Rod ;J....J....O ~ 1/;).. ~:> su.oD I '!. . I \ 
. 
I 
Examiner(s) -~ .'t> - ~ As 
Subject ?R 
Contact Lens Removed _o.n. _L_o.s .. (check one) 
Power and Prism of Habitual Contact Lens -T15 D. Q 
Base Curve of Habitual Contact Lens ] . 15 nm. 
P.o. 
Refraction with One Contact Lens Removed --lP~~=.;~o"""'-__ o.o. ·-'1.15" -. '50')(_\lQ o.s. 
Power and Prism of Experimental Contact Lens -·3 .00 D. 3 P. D. 
Base Curve of Experimental Contact Lens 1.] {p mm. 
I 
Over-refraction with One Habitual and One Experimental Contact Lens 
- "/ ,2-;S'"- "2';'X. CfS 0.$. p~4!:~o 0.5>. 
1. Fixation Disparity 
(Far) 
Vertical ' 
. I 
---------------------4-----.-----------------~------------------------
2. Von Graefe 
(Far) 
3. Maddox Rod 
(Far) 
. ---··--·---- -------l----------------1- ---------·--·-- ··· .... -
4. Fixation Oi spari ty 
(Near) 
5. Von Graefe (Near) 
---·~ -- ~ · · 
6. Maddox Rod 
(Near) 
J 
Lf~ '!'), 6 o \A o D 
b & \A£) i) sw h ... 
1. 
-
~ Experimental Testing Form 
Eye with Experimental Contact Lens __ O.D. /o.s. 
Verified Power and Pr1~m of Experimental Con~act Lens -3 ,00 0. 3 P.O. 
Base Curve of Experimental Contact Lens I.]{;, mm • . 
Examiner(s) J . G. 
Subject 7.~ . 
Testing Order (circle one) D. 1,3,2,4,6,5 ® 2,1,3,5,~,4 F. 3,2,1,6,4,5 
Test Horizontal Vertical 
Fixation Disparity 
(Far} . ~ ·3''>BDoD 
----· ~ ---·-·-- - ··-
2. Von Graefe 
;}..'/.-0 3 ll 5 i)O D (Far) -
' 
3. t~addox Rod \ i.D ? ·t> 5 'D ou (Far) 
-
-
- 4. Fixation Disparity .. 
(Near) ~ . 3°\31)0\) 
. 
- 5. Von Graefe 
Lf'l..-o '3l/'L 9 B 'Do .D (Near) 
' 
6. Milddox Rod 3"f-O ~ 
1/1-1:> 'B "DO 0 
. 
; ; 
• 
. 
I 
. -
Initial Testing Form 
I 
Examiner(s) \3 ,~ . -t: 1\. S 
Subject T. fV\ 
Contact lens Removed 0 .o. j 0 .s. (check one) 
--
Power and Prism of Habitual Contact lens -:J.,so D. 0 P.O • 
Base Curve of Habitual Contact lens I.~ t mn. 
Refraction with One Contact Lens Removed ~lov:y;-o O.D. - ; . 25-,1~~ 1'70 o.s. 
Power and Prism of Experimental Contact Lens -/.Do D. 31/2 P.O. 
Base. Curve of Experimental Contact Lens J, i 2 mm. 
I 
Over-refraction with One Habitual and One Experimental Contact lens 
? lcv"'"o 0 • D • - I. 7 5 .o¥?h- 0 • s . 
T~s tina Ord~r ( ~; r~1 ~ on~) A 1 ' ~ 4 ~ "' rR'\ , ~ 1 .I\ 4 "' r 3.1 -~ .fi "4 
.. 
Test Horizontal Vertical ' 
1. Fixation Disparity 
(Far) ;:l)(o -er 
2. Von Graefe 
(Far) 
'-{Y,.<.) -f)-
' 
. 
I 
3. Maddox Rod 
(Far) 3'1-.a -e-
-·-·-· ·------ - -- - ....... ~~-
. 
4. Fixation Disparity J 
' (Near) cp ' -e-
I ~ I 
I 
s. Von Graefe 
51-o -e-(Near) . 
--- ---- ·-·-···· 
6. Maddox Rod 
{Near) '-1'1--6 -e-
. 
--
• I 
Test Horizontal Ver~tir~1 
- 1. Fixation Disparity ~.f , J, \/ 0 f5 D o 'D (Far) . 2-
. 
J 
-
. 
-~---- -· ... --- --·- - -
' 
2. Von Graefe 3D13DOO (Far) L(f..-0 
. 
' 
3. Maddox Rod 21-.0 2'/-z, h 1500D (Far) 
-
. 
~ 
- 4. Fixation Disparity 
'l.t:>13DD0 (Near) ~ . .• 
• 
5. Von Graefe 
'-/'l-.0 ::2 l/'2- b 'B'DOD (Near) 
-
' L 1)'-6 15 ·o o D L/'4) ' 6. Maddox Rod 
' • .! 
I 
Examiner(s) ]? . B.\ A.$ ~ 
Subject "D-·B 
Contact Lens Removed _L_o.o. _o.s .. (check one) 
Power and Prism of Habitual Contact Lens -"2..00 D. o P.O. 
Base Curve of Habitual Contact Lens 7 , .5~ nm. 
Refraction with One Contact Lens Removed -l.7;f-.50'><-18DO.D. 
Power and Prism of Experimental Contact Lens • 0 .. 0. 3V2.. P.O. 
Base Curve of Experimental Contact Lens 7 .So mm. 
' Over-ref~ on with One Hab~tu!l and One Experimenta1 Contact Lens 
... (.7i$: _ o~ _ 0.0. .-. L.-S ,<. c;o o.s. 
Horizontal 
1. Fixation Disparity 
(Far) · 
-- . '2"5"'')(90 o.s. 
Vertical~ 
-e-
• i 
i 
' ; 
1. 
__ ______ _,_ .. .. -
- 2. 
3. 
-
Experimental Testing Form 
Eye with Experimental Contact Lens _Lo.o. __ o.s. 
Verified Power and Prism of Experimental Contact Lens :plcvvtD D. 3 1/-z.p. D. 
Base Curve of Experimental Contact Lens J ,$[) mm. 
Examiner( s) J -..:· G:. __ . ..;....· __ 
Subject 1). 1) 
Testing Order (circle one) (fi). 1,3,2,4,6,5 E. 2,1,3,5,6,4 F. 3,2,1,6,4,5 
T t es H . or1 zonta 1 v . 1 ert1 ca 
Fixation Disparity 
(Far) ~ - & . 
. - - ---- · - - -------- -~ 
Von Graefe 
(Far) I~ O 3 b ~\A-DD 
t4addox Rod t~ o 3~B~A-o D (Far) 
------·-·-····-----
4. Fixation Disparity ~ (Near) - -G--
-
- -
- 5. ·Von Graefe 
(Near) 3 ><. 0 3'1"2- tJ BtA-c 0 
- -· 
- J.-'J..D 3~'BVl. o D 6. Maddox Rod 
.1'" \ 
. 
. 
Initial Testing Form 
Examiner(s) ... n~:"B~- _,_~ _....A.:..o._s_· _ 
Subject M . L . 
Contact Lens Removed ~o.n. ____ o.s. (check one) 
Power and Prism of Habitual Contact Lens - ~.~.5' D. 0 P.o. 
Base Curve of Habitual Contact Lens 1 . Sj nm. 
Refraction with One Contact Lens Removed - <it .Oo ~· _ O.D. _ ·~AAM o.s. 
6. Power and Prism of Experimental Contact Lens --t- . l 2 D. 4 P .D. 
Base Curve of Experimental Contact Lens 7 . {pO mm. 
' Over-r~fra~tion with One Habitual and One Experimental Contact Lens 
- ~ . ~v ~ o.o. . F~·vto o~s. 
1. Fixation Disparity 
(Far) 
2. Von Graefe 
(Far) 
3. Maddox Rod 
(Far) 
Horizontal Verticar 
-·-··-- ------ -- ------------l---------------1------------- ... ... . . 
4. Fixation Disparity 
(Near) 
5. Von Graefe (Near) 
---
6. Maddox Rod 
(Near) 
J 
4 ''1..0 
-e-
3XO -e-
- 1. 
--
- 2. 
-
3. 
-
Experimental Testing Form 
Eye with Experimental Contact Lens / o.o. __ o.s. 
Verified Power and Prism of Experimental Contact Lens . ± .\ J.. D. ~ P.O. 
Base Curve of Experimen~tal Contact Lens 7. bD mm. 
Examiner(s) ..1 . 6 · ______ ...:;._ _ _ 
Subject M . L . _______ ..;....:._ ___ 
Testing Order (circle ooe) D. 1,3,2,4,6,5 E. 2,1,3,5,6,4 <E) 3,2,1,6,4,5 
T t es or zon a H i t 1 v t' 1 er 1 ca 
' 
Fixation Disparity . 
{Far) cP \ ~\A.OV 
--~·-·---- -- -- ----· ·······----·--- ---
Von Graefe ;;t 'l~A'Du_o] (Far) cp 
t~addox Rod \ Eso 3~Ll 0 \) (Far) 
--- - ----··--· 
4. Fixation Disparity ~ -e-(Near) 
- 5. Von Graefe b 
(Near) Lf'i-..0 l 1(;t. '"a \A OD 
. 
-
---------~-·---· ---
6. t~addox Porl 3·'1-..o ~ ~t3v..o'D 
~ 
I 
Examiner{s) D ."6 <- 1\:5 . 
Subject \. C.. 
Contact Lens Removed ____ o.n. ~o.s. (check one) 
Power and Prism of Habitual Contact Lens - l.o, SO D. 0 P ~ o. 
Base Curve of Habitual Contact Lens ·1. {p3 nm. 
Refraction with One Contact Lens Removed - d. S ')( \ ~ 0 0 • 0 • - (o ,( 5' -. 15 X \1 ~0 • S • 
Power and Prism of Experimental Contact Lens -t- .d s D. Y P.O. 
Base Curve of Experimental Contact Lens 7. (;,Q mm. 
,. 
Over-refraction with One Habitual and One Experimental Contact Lens 
-.¢- .S"x. ~~o _o.o. -r.oo - . ~S"I(Il<oo.s. 
Testina f.lr-rlPr- (t"ir-t"1P nnp) ·(A) 1 .? -~ a_;_n R ? .~, fi.4.E\ r. _3 .1 .2 .6 .5 4 
Test ' Horizontal Vertical 
1. Fixation Disparity ¢ (Far) -e-
' 
' 
2. Von Graefe . ~ \ ~::~ nvo'u (Far) 
! 
' . I 
3. Maddox Rod 
Lj'i-.,0 (Far) 
-B-
I 
- · ···--~ -- ----
4. Fixation Disparity ~ J . (Near) -e-
' 
I 
. I
5. Von Graefe ~~BoO\) (Near) 3 ')(O I 
' 
. 
--------·-· 
6. Maddox Rod 
(Near) 
''i 0 --G-
. 
I 
--.----··· -· 
t 
. 
. 
. 
~ - ·---
1 
Experimental Testing Form 
Eye with Experimental Contact Lens __ 0.0. _LP.s. 
Verified Power and Prism of Experimental Contact Lens +. 'J.6 D. :l P.O. 
Base Curve of Experimental Contact Lens 7. (oO mm. 
Examiner(s) 3 ~G~-
Subject 3, C. . 
Testing Order (circle one) (ID 1,3,2,4,6,5 E. 2,1,3,5,6,4 F. 3,2,1,6,4,5 
Test H . or1Zonta 1 v . 1 ert1ca 
- 1. Fixation Disparity (p \ 6 6\)0\) (Far) 
. 
. - - ·-····-·· ........ _,_·· ~· · -· 
2. Von Graefe 
<:\> J~o'DOD (Far) 
3. t~addox Rod 
'?:>'1.0 3~'8\)0\) (Far) 
- - ---·-- ·--
' 
-
4. Fixation Disparity 
cb ·~ 6 '3vOD (Near} -
.. 
- 5. Von Graefe 
'-/XO 3 6 B DOD (Near) 
' 
-----· 
6. Maddox Rod 3XO 3~ ~1)0\) 
l 1,) I 
Appendix B 
Analysis of Data 
Computations of Linear Regressions 
and Correlation Coefficients 
Analysis of Data 
Kethod of Least Squares 
Test __ Von Graefe (Far ) 
Regression Line: y'-y = b(x - x}, where 
X 
0 
0 
1 
1 
1.5 
1.5 ' 
1.5 
1.5 
1 .5 
2 
2 
2.5 
2.5 
2.5 
3 
3 
3.5 
3.5 
4 
4 
42 
x == 2.1 
0 
0 
.5 
1 .5 
1 • 5 
2 
2 
~ 
1 • 5 
1.5 
2 
3 
1 
3 
2.5 
3.5 
3 
3 
2 
1 
35.5 
X -X 
-2. 1 
-2. 1 
-1.1 
-1 • 1 
y = 1. 78 
-.6 
-.6 
-.6 
-.6 
-.6 
-.1 
-.1 
.4 
.4 
.4 
.9 
.9 
1.4 
1.4 
1 • 9 
1 • 9 
y1 := • 91 X -. 1 3 
(x - x)y 
0 
0 
-.55 
-1 .65 
- .9 
-1.2 
-1.2 
- .6 
- .9 
- .15 
- .2 
.1 • 2 
.4 
1.2 
2.25 
3. 15 
4.2 
4.2 
3.8 
1.9 
23.50 
(x - x )'1. 
4.41 
4.41 
1 • 21 
1 • 2 i 
.36 
.36 
.36 
.36 
.36 
.01 
• 01 
• 16 
• 16 
• 16 
• 81 
• 81 
1.96 
1 • 96 
3.61 
3.61 
2!:>.94 
Analysis of Data 
Correlation Coefficient 
Test Von Graefe {Far ) 
. 
Eq_ua t .ion r = n 'Lxy - ~x ~Y . JOl 1 x=i;.. r L. x_il:][nz:'yi~ ( z: y ft.I· 
X xl- y y').. xy 
0 0 0 0 0 
0 0 0 0 0 
1 1 .5 . 25 . .5 
1 1· 1 • 5 2.25 1 • 5 
1.5 2.25 i.5 2.25 2.25 
1 • 5 2.25 2 4 3 
1 • 5 2.25 2 4 3 
1 • 5 2.25 1 1 1 • 5 
1 • 5 2.25 1 • 5 2.25 2.25 
2 4 1 • 5 2.25 3 
2 4 2 4 4 
2.5 6.25 3 9 7.5 
2.;5 6.25 1 1 2.5 
2.5 6.25 3 9 7.5 
3 9 2.5 6.25 7~5 
•3 9 3.5 12.25 10.5 
3.5 12.25 3 9 10.5 
3.5 12.25 3 9 10.5 
4 16 2 4 8 
4 16 1 1 4 
42 114.50 35.5 82.75 89.5 
"l- · 2.- 1260.25 CEx) = 1764 (t.y) = ~x~y = 1491 
n = 20 
•' 
r = .66 
Ana lysi s of Data 
Kethod of Least Squares 
Test Von Graefe ( N~ea ) 
Regression Line: y'-y = b(x- x), where 
X y X 
-
X (x 
-
x)y 
0 0 
-2. 1 0 
0 0 -2. 1 0 
1 ~ 
-1 • 1 -1.1 
1 2 -1.1 -2~2 
1.5 ~ -.6 - .6 
1.5 0 
-.6 0 
1.5 0 -.6 0 
1.5 1 -.6 -1.6 
1.5 1 .s 
-.6 - s9 2 R o5 
-. 1 - .9 2 2 
-. 1 - .2 2.5 2 .5 .4 1 
2.5 1 .4 .4 
2.5 3 .4 1 • 2 
3 2.5 .9 2.25 
3 4 .9 3.6 
3.5 2.5 1 .4 3.5 
3.5 3.5 1 .4 1+. 9 
4 1.5 1 • 9 2.85 
4 2 1 • 9 3.8 
42 32 .. 5 16 . 00 
x = 2.1 "1 = 1.63 
y' ~ .. 62x +.33 
jl 
{x 
-
- )'1-X 
4.41 
4.41 
1 • 21 
1 • 21 
.36 
.36 
.36 
.36 
.36 
• 01 
• 01 
• 16 
• 16 
• 16 
• 81 
• 81 
1. 96 
l . 96 
3.61 
3.61 
2~.94 
Analysis of Data . 
Correlation Coefficient 
Test ~ ' on ·Gra efe (Ne a .,.- ) 
,... ~- - -
Equation r = n L. xy - L. x };y • 
Jfi. -=t_?£- r EX !:g(n!. y 'L - ( L y I:J• 
X XJ- y y?.. xy ,. 
0 0 0 0 0 
0 0 0 0 0 
1 1 1 1 1 
1 1 2 4 2 
1 . 5 2.25 1 1 1.5 
1 .5 2 . 25 0 0 0 
1.5 2.25 0 0 0 
1.5 2.25 1 1 1.5 
1 • 5 2.25 1.5 2.25 2. 25 -
2 4 1 . 5 2.25 3 
2 4 2 4 4 
2.5 6.25 2.5 6.25 6.25 
2.5 6.25 1 1 2.5 
.· 2.5 6.25 3 9 7.5 
3 9 2.5 6.25 7.5 
3 9 4 16 1~ 
3.5 12.25 2.5 6.25 8.75 
3.5 - 12.25 3.5 12.25 12.25 
4 16 1 • 5 2.25 6 
4 1 6 2 4 8 
42 114.50 32.5 78.75 I 86.oo . 
~ ' ·:z. ~x"i.y (l:x) = f764 (~ y) = 1056.25 - . 1365 
n = 20 .. 
r = .68 
. . Analysis of .Data 
r~ethod' of Least· SQuares 
Test -- · Maddox Rod {Far ) 
Regression Line: y'-y = b(x - x ) , where 
x I x)y X y X 
-
\X 
-
0 0 -2.1 0 
0 0 -2. 1 0 
1 
.5 -1.1 
-
.55 
1 2 -1 • 1 
-2.2 
1.5 2 -.6 -1.2 
1 ~ 
.. ~ 1 .5 -.6 
- .9 
1.5 l .5 -.6 
-
.9 
i . 5 1 -.6 
-
.6 
1.5 2 -.6 -1.2 
2 1.5 -.1 -1 .5 
2 1 .s -· 
-. 1 -1.5 
2.5 2 .4 .8 
2.5 . • 5 .4 .2 
2.5 3 .4 1 • 2 
3 2 .9 1 • 8 
3 3.5 .9 3. 15 
3.5 2.5 - 1 .4 3.5 
3.5 3 1 .4 4.2 
4 3 -- - 1.9 5.7 
4 3 1 • 9 5.7 
42 36 1::>.70 
X = 2.1 -y = 1.80 
y' = .61x +.52 
(x 
-
x)'Z-
4.41 
4.41 
1. 21 
1. 21 
.36 
.36 
.36 
.36 
.36 
• 01 
• 01 
• 16 
• 16 
• 16 
• 81 
• 81 
1.96 
1. 96 
3.61 
3.61 
2!:).94 
Analys is of Da t a 
Correla tion Coeffic ient 
Test __ ~l~4a~· ~. d~o=x~R~o~d~{F~e~ru· l~---
Equa tion r 
X X).. y 
0 0 0 
0 0 0 
1 1 .5 
l 1 2 
1 • 5 2. 25 2 
1 • 5 2 . 25 1 • 5 
1.5 2 . 25 1.5 
1 • 5 2 . 25 1 
1.5 2 . 25 ,...., c. 
2 4 1 • 5 
2 4 1 • 5 
2 .5 6. 25 2 
2.5 6. 25 .5 
2.5 6. 25 3 
3 9 2 
3 9 3.5 
3.5 12. 25 2.5 
3.5 12 . 25 3 
4 16 3 
4 16 _2._ 
42 114.50 36 . 0 
"l-( b x ) = 1764 2. ( L,y) = 1296 
n = 20 
r ·- . 80 
yk xy 
0 0 
0 0 
.25 .5 
4 2 
4 3 
2.25 2.25 
.2 .25 2.25 
1 1 • 5 
4 3 
2.25 3 
2.25 3 
4 5 
.25 1. 25 
9 7.5 
4 6 
12 .25 10.5 
6.25 8.75 
9 10.5 
9 12 
9 12 
85.0 94.o 
fx~ y = 1512 
Analysis of Da ta 
Kethod o~ Least Squares 
Test Haddox Rod : \ Kear) 
Regression Line: y'-y = b(x- x), where 
' .. 
X y X 
-
x (x 
-
't)y 
0 0 -2.1 0 
0 0 ~ 1 -c_ o I 0 
1 
.5 - 1 • 1 - .55 
1 1 -1 • 1 
-1.1 
1.5 2 .. -.6 - 1 • 2 
1.5 2 .· .. ~, -.6 
-1.2 
1.5 . -.6 
.6 I k 
-1. 5 1 -.6 
.6 
1.5 1 • 5 -.6 ,.. 
-
.o 
2 '! -. 1 
-
• 01 
2 3 -. i 
-
.ot 
2.5 2 . 4 
.8 
2.5 1. <.. . 4 
.4 
2.5 3 .4 1 • 2 
3 2.5 .9 2.25 
3 3. .9 2.7 
3 .• 5 1 .4 2. 5 ~- ; 3.5 3.5 3 ·' 1.4 4.2 4 2 1.9 3.8 
4"· :3 .. 1 • 9 .. 5 . 7 42 --- 18.36 35 
.. 
x = 2. 1 y = 1. 75 
y'= .71x +.26 
{x 
-
.... )2. X 
4.41 
4.41 
1. 21 
1. 21 
.36 
.36 
.36 
.36 
.36 
• 01 
.Oi 
• 16 
• i 6 
• 16 i 
• 81 I • 81 
1. 96 I 
I 1. 96 
3. 61 . I 
3.61 I I 
2::;,.94 i i 
! 
I 
l 
r 
t 
X 
0 
0 
1 
1 
1.5 
1.5 
1.5 
1 • 5 
1 • 5 . 
2 
2 
2.5 
2.5 
2.5 
3 
3 
3.5 
3.5 
4 
4 
42 
"1-(Ex) = 
Analysis of Data 
Correlation Coefficient 
Test Maddox Rod, (Near) 
X~ y 
0 0 
0 0 
1 .5 
1 1 
2.25 2 
2.25 2 2 ...... ~ .c~ 1 
2.~5 1 
2.25 1 • 5 
4 1 
4 3 
6.25 2 
6.25 1 
6 . 25 3 
9 2.5 
9 3 
12.25 2.5 
12.25 3 
16 2 
16 _2__ 
114.50 35.0 
1764 -z, (l:y} ::: 1225 
n = 20 
r = .79 
y7... xy 
· o 0 
0 0 
.25 .5 
1 1 
4 3 
4 3 
1 1 • 5 
1 1 ~ 5 
2.25 2.25 
1 2 
9 6 
4 5 
1 2.5 
9 7.5 
6.25 7.5 
9 9 
6.25 8.75 
9 10.5 
4 8 
9 12 
81.o 91.5 
Z'x 'Z..y = 1470 
Analysis of Data 
Kethod of Least Squares 
Test F i xa t ion D i s narit~ (Far ) 
Regression Line: y'-y = b(x- x), where 
X y X 
-
X (x 
-
x)y 
0 0 -2. 1 0 
0 0 -2. 1 0 
1 0 -1.1 0 
1 0 -1 • 1 0 
1 • 5 1 -.6 
-
.6 
1.5 1 .5 ,.. .9 -. o 
-
1 • 5 0 -.6 0 
1.5 0 -.6 0 
1 • 5 0 -.6 0 
2 1 -.1 
-
• 01 
2 2.5 -. 1 
-
.25 
2 . 5 2 .4 .8 
2.5 0 .4 · 0 
2.5 2 .4 .8 
3 1.5 .9 1 .35 
3 3 .9 2.7 
3.5 2.5 1.4 3.5 
3.5 0 1 .4 0 
4 1 1.9 1 • 9 
4 1 1 • 9 1 • 9 42 19 11 • 1 9 
x = 2.1 y =.95 
y ' = • 4 3x +. 05 
(x .... )'l. 
- X 
4.41 
4.41 
1 • 21 
l • 21 
.36 
.36 
.36 
.36 
.36 
• 01 
• 01 
• 16 
• 16 
• 16 
• 81 
. 81 
1.96 
1. 96 
3.61 
3.61 
2::>.94 
Analysis of Data 
Correlation Coefficient 
Test Flxatlop Disparjty (Far) 
Equation 
X X).. y 
0 0 0 
0 0 0 
1 1 0 
1 1 0 
1 • 5 2.25 1 
1.5 2.25 1 • 5 
1.5 2.25 0 
1.5 2.25 0 
1.5 2.25 0 
2 4 1 
2 4 2.5 
2.5 6.25 2 
2.5 6.25 0 
2.5 6.25 2 
3 - 9 1.5 
3 9 3 
3.5 12.25 2.5 
3.5 12.25 0 
4 16 1 
4 16 1 
42 114.50 19.0 
'l.. 1-(~x) ::; 1764 ( l. y) == 361 
n == 20 
r == .48 
y 2.. xy 
0 0 
0 0 
0 0 
0 0 
1 1 • 5 
2.25 2.25 
0 0 
0 0 
0 0 
1 2 
6.25 ,.... ::::> 
4 5 
0 0 
4 5 · 
2.25 Ll ,-.• ? 
9 9 
6.25 8.75 
0 0 
1 4 
1 4 
3b.O 51.0 
2x~y = 798 
An~lysis of Data 
Method of Least Squares 
Test Fixation Dis parity (Near) 
Regression Line: y'-y = b{x- x), where 
X y X 
-
x (x - x)y 
0 0 -2. 1 0 
0 0 -2 e 1 0 
1 0 • 1 0 . - i 0 I 
. 0 
- ' • 1 0 . . 
1 • 5 1 ,. -.o 
-
.6 
1.5 0 -.6 0 
1 • 5 0 -.6 0 
1.5 0 ..- 0 -.o 
1 • 5 0 -.6 0 
2 0 -. 1 0 
2 0 -.1 0 
2.5 1 • 5 .4 .6 
2.5 0 .4 0 
2.5 3 .4 1 • 2 
3 0 .9 0 
3 :» .9 2.7 
3.5 .e 1.4 2.8 
3.5 0 1 .4 0 
4 0 1.9 0 
4 2 1 • 9 3.8 
42 12.5 10.50 
x = 2.1 y =.63 
y = .4x -. 21 
(x 
-
x)'2. 
4.41 
4.41 
1.21 
1 • 21 
.36 
.36 
.36 
.36 
.36 
• 01 
.01 
• 16 
• 16 
• 16 
• 81 
• 81 
1 • 96 
1. 96 
3.61 
3.61 
25.94 
X 
0 
0 
1 
1 
1.5 
1.5 
1 • 5 
1 • 5 
1 • 5 
2 
2 
2.5 
2.5 
2.5 
3 
3 
3.5 
3.5 
4 
4 
42 
7-( ~x) = 
Analysis of Data 
Correlation Coefficient 
Test "filixatj o;n T)i SD~,.~ +. v (Nea..,...) 
. • 0 
X~ y 
0 0 
0 0 
1 0 
1 0 
2.25 1 
2.25 0 
.2. 25 0 
2.25 ,..., v 
2.25 0 
4 0 
4 0 
6.25 1 • 5 
6.25 0 
6.25 3 
9 0 
9 3 
12.25 2 
12.25 0 
16 0 
1 6 2 
114.50 12.5 
1764 
J,;.. . 
( Z.y) = 156.25 
n = 20 
r = .44 
y2. xy 
· 0 0 
0 0 
0 0 
0 0 
1 1 • 5. 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
2.25 ~.75 
0 0 
9 7.5 
0 0 
9 9 
4 7 
0 0 
0 0 
4 8 
29.25 36.75 
Z.x"Z.y = 525 
--
X 
0 
o· 
1 
i 
i • 5 
1.5 
1.5 
1 • 5 
1 • 5 
2 
2 . 
2.5 
2.5 
2~5 
3 
3 
3.5 
3.5 
4 
4 
42 
x6 
j 
Analysis of Data 
Correlation Coefficient 
Test ____ ~c~o~rr~lp~o~s=i~te~--------
Equation 
X7- y y2. 
0 35.5" 82.75 
0 32.5 78.75 
1 36.0 85.0 
1 35.0 81.0 
2.25 19.0 38.0 
2.25 12.5 29.25 
2.25 
2.25 
2.25 
4 
- I ' 4 
6.25 
6.25 
6.25 , 
" I 
•• 1 9 
9 
12.25 
12.25 
16 
16 
r "114. 50 170.5 394.75. 
252 x6 687 
. 
:2.- : ( 'Z. x) = · 63504 2-( i y) = 29070.25 
j 
...... 
.. 
, 120 n = 
- --- ... -· 
. 
- -
. 
r = ' ~_58 
~ 
. . 
. . - . . ·~ . 
xy 
"89.5 
86.0 
94.0 . 
91' .5 
51.0 
36.75 
, .. 
~~ 
448.75 
Z,xZ..y = 42966 
Appendix C 
Experimental Prism Ballast 
Contact Lenses Used 
Base Curve Prism Power 
7.43 mm 3Jz 
7.50 mrn 2~ 
7.50 mrn 3~ 
I 7.54 mm 1~ 
7.56 mm Plano 
' 
I 7.58 mrn 1}. 
I 
7.58 mm 1~ I 
7.58 mm 3 
7.60 mrn 4 
7.67 rom 2~ 
7.68 mm Plano 
7.70 mm 1~ 
7. 74 mm 1~ 
7.75 
I 
mm n 
7.76 mm 1 ~ 
7.76 mm 2~ 
7.78 mm 1 3/4 
7.80 mm 1 
7.82 mrn 1}. I 
7.90 mm 1~ 
7.93 mm 2 
8.02 mm 1~ 
Experimental lenses were obtained by loan from Columbian Bifocal Co. 
of Portland, Oregon. 
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